Background and Purpose-Limited information exists on the long-term consequences of stroke in China. We aimed to describe the profile and determinants of health-related quality of life among 12-month survivors of stroke. Methods-The ChinaQUEST (QUality Evaluation of Stroke care and Treatment) study was a prospective 62-hospital registry study of patients with acute stroke (ischemic stroke and intracerebral hemorrhage 
S
troke is a major disease burden, especially so in China where rapid sociodemographic and epidemiological shifts are occurring in a population of 1.4 billion. 1,2 With Ͼ1.6 million annual stroke deaths, it is a leading cause of premature death and disability and a serious public health issue in China. 3 Like in other developed countries, most patients (approximately 60% to 95%) 1 with acute stroke are admitted to a hospital in China, classified as 3 general levels with Level 3 at the top and Level 1 at the bottom. There is much routine and survey hospital data on stroke in China but limited information on the impact of stroke on the health-related quality of life (HRQoL) of survivors. 4 In other populations, several factors have been shown to be associated with poor HRQoL, including increasing age, 5, 6 female gender, [5] [6] [7] depression, 8 -10 physical and cognitive impairment, 6 -8,11,12 disability, 6, 12, 13 and poor socioeconomic status. 6, 14 There is only 1 published study of HRQoL after stroke in Chinese people from a single-center study in Hong Kong, 15 but given the small size and limited location of the study, it is difficult to apply these findings to the wider Chinese population. We therefore aimed to determine the medical and socioeconomic factors that influence HRQoL after stroke in a large multicenter study in mainland China.
Methods
The ChinaQUEST (Quality Evaluation of Stroke care and Treatment) study was a prospective, multicenter, registry study in a 62-hospital network (14 Level 2 and 48 Level 3 hospitals of varying size: Ͻ500 beds [26%], 500 to 1000 beds [34%] , and Ͼ1000 beds [40%]) located in 37 cities across China. As described elsewhere, 16 consecutive patients with acute stroke (ischemic and hemorrhagic but not subarachnoid hemorrhage) who provided informed consent were registered from July 1, 2006 
Assessments
Each registered patient was assessed directly or by proxy (when the patient could not answer the questions themselves) as soon as possible after stroke onset, predominantly by in-person interviews, and at 1 year by either telephone or in-person interviews for those who survived to this date. The interviews were conducted by the principal investigator or study-approved, trained neurology personnel. Baseline information included demographics; medical and medication history; clinical stroke classification according to the Oxfordshire Community Stroke Project 17 (ie, total anterior circulation syndrome, partial anterior circulation syndrome, lacunar syndrome, and posterior circulation syndrome); consciousness level according to the Glasgow Coma Scale 18 with scores considered either "mild" (Ն8) or "severe" (3 to 7); and pathological subtype confirmed by CT or MRI. Dependency was assessed using a single question: "Does the patient require help from another person for everyday activities?" Occupation was either "manual" (which included construction, farming/forestry/fishing and related, installation and related, manufacture and production, transportation and driver occupation, and unemployed) or "nonmanual" (which included management, professional and related, service, sales/commercial, armed forces, and clerical/administration support occupations).
HRQoL was evaluated using the 35-item Chinese quality-of-life questionnaire (QOL-35) developed and adapted to the Chinese culture using questions from the World Health Organization 100-item QOL Instrument and the Medical Outcomes Study 36-item Short Form Questionnaire. 19 The QOL-35 differs from the 36-item Short Form Questionnaire in having an emphasis on relationships with family members. The QOL-35 has 6 domains-general, physical, independence, psychological, social, and environmental-each with 2 to 6 statements with 5 or 6 response options ranging from "worst" to "best" possible score. Domain-specific scores are summed for an overall QOL-35 score ranging from 0 (worst possible) to 100 (best possible). The general, psychological, social, and environmental domain scores have Ͼ50 as a positive assessment, whereas the independence and physical domains have scores of 100 for "independence" or "no physical problems," respectively. An additional single question concerns the participant's evaluation of "change" in the last year, referred to as "transition" in these analyses, with a score of 49 representing "no change." Reliability and validity of the QOL-35 has been published. 20 In brief, high index scores (0.86 to 1.00 across items) were evident in a test-retest survey of 127 adults randomly selected from a Beijing suburban community neighborhood. In addition, there were high Cronbach ␣ coefficients (Ͼ0.7) for internal consistency in all 6 domains and high Pearson correlation coefficients (0.77 and 0.79) for total QOL-35 score compared with the 100-item World Health Organization QoL instrument and the 36-item Short Form Questionnaire, respectively.
Statistical Analysis
QOL-35 demographic information for self-and proxy responders at 1 year poststroke were compared using 2 tests for categorical variables or t tests for continuous variables. Overall QOL-35 scores were classified as "high" or "low" according to whether participant responses were above or below the median; those with a median score were allocated to the "high" group. One item in the social domain making reference to the respondent's sex life was not answered by 15% of patients; the score was averaged over the remaining 6 rather than 7 items in the domain. QOL-35 mean scores (SD), and differences between self-reported and proxy-reported scores are presented. Baseline variables with some evidence of being predictive of "high" HRQoL were considered for possible inclusion as covariates. To identify factors predictive of HRQoL, we first conducted univariate logistic regression and then selected significant variables (PϽ0.2) for inclusion in a multivariable model. Due to insufficient numbers for marital status and Glasgow Coma Scale, these variables were not included in the final multivariate model despite being significant in the univariate analyses. In addition, for the multivariate model in proxy responders, because number of people in a household and number of adults in a household were both significant in univariate analyses, and likely correlated, only the former was included in the final model. To account for the effect of clustering at the hospital level, hospital was also introduced as a random effect in the multivariate models. We estimated the discrimination of the model to predict those patients who had "low" HRQoL using an overall c statistic, which is analogous to the area under the receiver operating characteristic curve. Data are reported as ORs and 95% CIs. All statistical analyses were conducted using STATA Version 9.2 (Stata Corporation, College Station, TX).
Results
Of 6427 patients included in the study, 5304 were assessed at 1 year in which 4283 (81%) completed the QOL-35 by direct (1730 [40.4%]; self-responders) or indirect (2553 [59.6%]; proxy responders) interview. The question regarding sex was unanswered in 276 self-responders and 383 proxy responders ( Figure 1 ). Demographic characteristics of patients with missing HRQoL data were similar to those with 1-year data. With regard to medical management, 9% of potentially eligible patients (arrival Ͻ3 hours of onset) were thrombolyzed, whereas 76%, 4%, and 2% were treated with aspirin, clopidogrel, and warfarin, respectively. Table 1 shows the baseline characteristics of patients. Proxy responders were more likely female, older, had a lower income, and had more severe strokes as evidenced by a higher proportion with total anterior circulation syndrome and more severe disability at the time of discharge from the hospital (modified Rankin Scale score 3 to 5). Figure 2 outlines the overall QOL-35 scores in self-and proxy responders per deciles of scores. The median scores for self-responders and proxy responders were 61.4 and 71.3, respectively. Table 2 shows the mean QOL-35 domain scores ranged from 54.9 (general in proxy responders) to 77.5 (physical in self-responders) with overall scores higher in self-than in proxy responders. A table showing the univariate analysis can be downloaded online. In multivariate analysis, the significant predictors of "low" HRQoL in self-responders included: being older, female, having a history of diabetes, history of heart disease, having a lower income (income Ͻ10 000 Chinese Yuan Renminbi [CNY; US $1428, based on an exchange rate of US $1 being equivalent to 7 CNY, which was used throughout] versus Ͼ19 000 [US $2714]), and being disabled at discharge. For proxy responders, the pre-dictors of "low" HRQoL were being older, dependent at baseline, living with more people at home, having a history of diabetes, having had a prior stroke or transient ischemic attack, having had a more extensive stroke according to the Oxfordshire Community Stroke Project classification (total anterior circulation syndrome versus lacunar syndrome), being a smoker, and being disabled at discharge. The multivariate analyses are further presented in Figures 3 and 4 ; the 
Discussion
This large hospital registry provides data on HRQoL after stroke in China and suggests that HRQoL declines in most 1-year survivors. Total quality-of-life scores were lower than those using the QOL-35 in patients with chronic pulmonary obstructive disease but our patients were older. 20 The impairment in HRQoL of stroke survivors was more pronounced in proxy than self-responders with the former scoring better across all domains, but the biggest variation was found in the independence domain. Similar to results elsewhere, the factors that independently influenced HRQoL included age, gender, socioeconomic situation, history of cardiovascular risk, and disability at discharge. [5] [6] [7] Demonstrating that HRQoL is driven by degree of disability may assist in the development of strategies to improve stroke outcomes in China. Changes in management policies to incorporate or encourage day hospital rehabilitation and multidisciplinary rehabilitation may help to reduce ongoing handicap. 21, 22 Community-organized leisure activities (with, for example, dancing, walking) with accompanying social support may also be considered to decrease psychological and vocational disadvantage, although there are still insufficient data on the efficacy of physical fitness training after stroke. 23 Interestingly, income was found to independently predict HRQoL with patients with lower annual income (Ͻ10 000 CNY [US $1428]) reporting worse HRQoL, possibly reflecting the impact of a fee-for-service health system in China and consequential uncertainties over outcomes in those who have difficulty affording the costs of care. Indeed, a recent nationwide survey of 101 029 families conducted by the National Bureau of Statistics indicates health as a social issue of major concern. 24 Although other categories of social spending such as education and social security were also highlighted as requiring attention due to inequalities, none seemed to generate the same level of public anxiety as health costs. Moreover, we have already shown that many Chinese stroke survivors experience catastrophic financial impact stroke with one third of patients (and their families) falling below the poverty line (set at US $1 per day) soon after stroke. 16 Current restructuring of the healthcare system in China 25, 26 is likely to have a positive impact by alleviating cost burden and stress.
Our study has the advantage of including a wide range of case mix in a large population from a variety of geographical locations using a valid and reliable measure of HRQoL in the Chinese population. However, in the absence of population norms for the QOL-35, we were unable to make any comparisons with age-matched control subjects or other clinical populations but used the distribution of scores to determine predictors of low and high HRQoL. Another possible limitation is the large number of proxy responders (more than half of the patients), yet the approach has been used in prior large studies 5, 6 and avoids bias from excluding responses in severely disabled patients with speech or cognitive problems. Because family connection and relation with a disabled family member are important in Chinese culture, 4 there is the potential for bias due to proxy responders tending to present a more pessimistic view than patients themselves. 27 This is why we reported results stratified by respondent type. Other Overall score 70.0 (13.3) 60.4 (17.2) 9.6 (9.6-9.7)
*QOL-35 refers to the Chinese 35 item quality-of-life (QOL-35) questionnaire that was developed from the World Health Organization's 100-item quality of life questionnaire (QOL-100) and the 36-item Short Form Questionnaire (SF-36); items are graded into 5 or 6 categories and scored from 0 (the worse answer) to 100 (the best answer). The transition domain was graded according to the response to the question "Compared with 1 year ago, how would you rate your quality of life now?" limitations of the study were that we were unable to assess the influence of social support and rehabilitation or depression on HRQoL. 8, 9, 28 However, there were only 28 patients who reported prior treatment for depression, although this may reflect different expressions of mood and its treatment. 29 Finally, because we only included patients admitted to participating hospitals who survived to 1 year, we were unable to assess HRQoL in patients who could not afford hospital care or were more likely to attend more basic clinic-type (Level 1) hospitals. However, the consistency of our results with other studies of factors associated with HRQoL provides some validity to the data.
In conclusion, this study highlights the importance of considering HRQoL in assessing health outcomes and the need to develop systems to assist patients and families adjust to the consequences of stroke. Future studies of the benefits of comprehensive rehabilitation and psychosocial support could help facilitate this endeavor in China. (12) 62 (12) Independence based on a score of <3 on the modified Rankin Scale (mRS), dependency is based on a mRS score of ≥3
